The nonlinearization method is extended to the investigation of coupled nonlinear Schrodinger equations associated with a 3 = 3 matrix eigenvalue problem, from which a new finite-dimensional Hamiltonian system is obtained by nonlinearization of the eigenvalue problem and its adjoint one. A scheme for generating involutive systems of conserved integrals is proposed, by which the finite-dimensional Hamiltonian system is further proved to be completely integrable in the Liouville sense.
INTRODUCTION
It has been known that the key to complete integrability of a finite-dimensional Hamiltonian system is the existence of an involutive system of conserved integrals according to the Liouville᎐Arnold theorem. However, it is difficult for us to search for an involutive system of conserved integrals for a given finite-dimensional Hamiltonian system. The well-known w x isospectral technique of Lax 1 can be applied to obtain involutive systems of conserved integrals for some finite-dimensional completely integrable w x systems such as the periodic Toda lattice 2 , the Calogero᎐Moser system w x 3, 4 and others. w x An effective method, the so-called nonlinearization of Lax pairs 5᎐7 , has been developed and applied to various soliton hierarchies associated with 2 = 2 matrix spectral problems to get finite-dimensional completely integrable systems. It is a surprising fact that the spatial part of Lax pairs for the soliton hierarchy is nonlinearized to be a finite-dimensional Hamiltonian system under the constraint between the potentials and eigenfunctions, while the temporal parts of Lax pairs are exactly nonlinearized to be an involutive system of conserved integrals of this finite-dimensional Hamiltonian system. This method has been generalized to discuss the nonlinearization of Lax pairs and adjoint Lax pairs of soliton hierarchies w x 8᎐10 . Moreover, there are attempts to apply the nonlinearization method Ž . to the Lax pairs and adjoint Lax pairs of 2 q 1 -dimensional soliton systems such as the Kadomtsev᎐Petviashili equation and the Ž . Devey᎐Stewartson equation in order to get 1 q 1 -dimensional integrable Ž w x. systems see, for example, Ref. 11 .
In this paper, the nonlinearization method is further developed and applied to the investigation of the coupled nonlinear Schrodinger equaw x tions associated with a 3 = 3 matrix eigenvalue problem 12, 13 . In Section 2, we construct the soliton hierarchy associated with the eigenvalue problem. In Section 3, we introduce a constraint between the potentials and eigenfunctions. Under the constraint, a new finite-dimensional Hamiltonian system is obtained by nonlinearization of the eigenvalue problem and its adjoint one. In Section 4, we propose a scheme for generating the involutive systems of conserved integrals of the finite-dimensional Hamiltonian system and we further prove that the finite-dimensional Hamiltonian system is completely integrable in the Liouville sense.
THE SOLITON HIERARCHY
Let us consider the 3 = 3 matrix eigenvalue problem, . T where the potential u s u , u ,¨,¨, is a constant spectral parame- Ž . ter. In order to derive the isospectral hierarchy associated with 2.1 , we proceed first to solve the stationary zero-curvature equation,
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Proof. By using the definition of the Poisson bracket, we have
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The proof of the lemma is given in the Appendix.
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In order to prove functional independence of the conserved integrals, we w x introduce their two generators 15 ,
Ž . Hence the generating functions of ⌫ Ž i j. and F , respectively, are
Then it is easy to see that the generating functions of
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In what follows, we prove by the Mathematica that T , T s 0, 
Simplify f , q f , , Ž . Ž . into A1 and using 4.15 . In a similar way, we can show the following results.
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